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(54) CONSTANT VOLTAGE POWER SUPPLY CIRCUIT 

(57)Abstract: 

PURPOSE: To provide a constant voltage power supply circuit with a 
serge protection circuit obtained by reducing an occupied area on a 
semiconductor substrate as compared with a conventional circuit and 
having a sure serge protection function. 

CONSTITUTION: An npn type bipolar transistor(TR) 51 is used as a 
driver TR in the constant voltage power supply circuit, a 1st switching 
element 52 for short-circuiting or opening between the base and emitter 
of the TR 51, a 2nd switching element 54 for short-circuiting or opening 
between the base of the TR 51 and a base current supplying circuit and 
an overvoltage detecting circuit 55 for outputting a signal for opening the 
element 52 and short-circuiting the element 54 at the time of normal 
operation, and when overvoltage is impressed to a power supply input 
terminal VB, outputting a signal for short-circuiting the element 52 and 
opening the element 54 are also included in the constant voltage power 
supply circuit. 
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S?X*©^-X«»*tt»LT£«ffi*ffla-f*J£«E -fy5=->y«^4:*«». SSC. S#lWP#fi±fBJB 

«®[U^{c43ViT, K7-fAh7>y^^SnpnfA 1 &£l#S2 ©7.-T yf^SfJK^SHtt. S83 <DX-f y 

[»*3S2] jgmEE«iaiHlSS©l^©i±l^«^t-«ko [W*^9] S8l£«fctfSS2©;W yf>^lf*np- 

^^BfM©*D<i!)f^$-& ; 5^i:^ ! HfSS:tt-«>W*^lBB n p*/W#— 5 h v>^^tcb, Xtt, *l 

*©36«ffi««lHlBS. :fcJ;tfSB2©;^y^>y^£pnp^/\ < 'l'*-7h 

[W*3B3] IlW7f>^ifSnpn®W#- 7>5WIC, SB 3 ©X'f y 9->{fXrf-* n p n»/Vf 

7h^>i?7.^tC. JB2*-f 7?>^f^pnpIA #-5 h7>5>;**fc:Lfcilfc£4**£T*»#*8E 

-r 7 h^>> j x^icbfe, x«. mi^y^-yif 20 ®©^mffi*2iiH]s§o 

S^pn p»/Vf#- 7 hy>~y**\Z. 82X-fv IBI*«10] IB 1 *5«ktfSS 2 ©X-f 7 ?>^^*n 

^ytfMttn p n^A*-f#-7 h7>S?**KL&£ ^-Y^WMiO S > 5 >v f 7.^ fc, SB 3 ©7W y ^>7* 

t*4*«fr*«*S2E«©ffi«JE«JIRlHlB. ^*pft^MMOSh7>y^^tt. Xtt. IB 

[ffi*«4] fBlX-Ty^T*^ £n3=- + *JHBMO 1 fc<fctfSB2 ©TW >^ffl:pf tWMOS 

Sh5>^X^ld. SB2X-T y3->9Xtt v& + *)V h5>i?X*\Z. ^3<D7,-f y^y^m^n^^^JV 

fMOSh^^-^^CUc. Xtt. fSl7.-f-;/:F>y »MOS h5>S>**lCLfci:fc**«£T*«**8 

f>^ff*nftWMOS h5>yx^l:bfcl [1*3**11] SBli3j;tfSB2©7.-f y9 t >y«^*n 

t*#atraBI*3S2E«©J6«BEfiaail!S. pn^H#-5F7>^l:. SB3©7.-f y^>^ 
OB** 5] SglX-f »f>y»ftnp.n*m#- 30 if$pf t^MMOS h7>yX^I:U Xtt. IB 

7h7>y*7^l:. IB2X-T y^yi/m^Zp^TZ-K l&£tff£2(DX-1 y^ysfm^&P^V^K&MOS 

BMOSh^yi'XtHzVtz. miZ^y^y? h5>5>**IC. SB3©X-f »;?>^npnp 

$^pft*MMOSh7>^^l:. %27.-{y . -f#-9 h 7 >S>X*K:Lfc;i <h^#m<fr^»ttJR^8 

f>7**^np n}gA-f 7 h7>v 5 7;^(CLfcCl K«©^«EEttiKlHlS&. 

t*4*at-r*il*9i2IB«©3£«BE««ig!S. M**12] J6l.*SJ:tfl62©*-r75 l >?*F*P 

[W*^6] SBlX'f 7^>7*5S^*p np^/Wtf- npi»;'W*-5b7>yWK. SB 3 ©X-f y^T* 

5h7>5>X*K. SB2>W y^yifm^^n^^^Jl $?$nf t WMOS h7>^l:U Xte. SB 

«MOSh7>y^lcLfc. Xte, SBlX-f <7^>y l:fe<fctfSS2©;Wy^>7*I^£n^*;WgMOS 

Sf$nft*;HMOS byy-y^\Z, JB2Mv h7>->*X^lC. «3 0X-f7f>7'f^pnp»A- 

^ytfm^ £p n p^A*-f#-7 h7>v'7.^tCbfc:^ .40 7 h7>v 5 7.^tCL.fcd <»:£!|#®<i:-f 3fl#JK8 

£*4**i:T*»Jj»S2B«©Jt*E««ll». E*©Jfe«flE««Eltt. 

[W#JS7] JMMMS«J:fc*/£3i'U K7-fAh7> [«?8©»«fcBl9i] 

^>©^-^««*«i»bTj6«E*ai*r*3t«ffi [oooi] 

-f;^0»icDnpn«A--f#-7 h7>->*X5'iitt© fc, »«iS*aa*«tkttW/hS<T»tiJ:5lcUfc; * 

S#l©n pn#h5>5?**©^-.*««Hftt6ffl©SS2 -y««@K#*««flE«RlHlttKH-r*. 

©npn^A'-1'3S-7h7>^7.^iSr^- l J>h>« [0 0 0 2] 

^lt*8j£u ±!ESBi*5«ktfSB2©npnj&rw#- HSE*©a«J 0 2 i \t^mwmw.±.\zm^nrdstm 

^hyy-y^ttl^tKD^-T^ XSy^Hftfifc* ©£*JE«»|§I»©— «£Rfl-*"*fc©©HT»<&. « 
fcteW;6Jrf-5Sgl*5«ktfSB2©7.'f ± 50 amis]S&«> ^7>7"4a, J&ta5a~7a. S^mffi 



(3) .#W¥8-4 4 4 4 3 

3 .4 

iS8a, ( ? 7-fA'npnh7>y7^9aSynpn> H" diJU^^nx^StjCDfr-Si. P n-pjg©;w y 

&<D&ffi£l,TftmmS&-7ay9 3 a^S^ntU jS 1 0 i^ll^«^nt, pnph7»7^1i 

-5. dd-Ch*7</\*h5>> ; 7.^ICnpnJB$:ffil/iTl/i tpnp hy>~JX^ 1 2, 13. 14©#l/>hS5 

-tnfcttTB©a**«*a. ®2§ilHl8B£¥&#g -ESSJCkO. lUS&^ny^ a, b, ct*8a*«ftJS3 

J^flli^ i 75: 0 , pnp»tt*»«3fiia*. tSoTflF* . 7 ©*ffiiJt«S*u 3 >A"U~ ^ 6 \t" L" *\X>1rf 

OOMttn p niO^/h$ < , ^yi/dSWffi 10 dntC«fci9 7.-r ^^>^h5>->*7.^ 9?5^>L. 

^tli'J^Tttn p nB&&mVfzJ3&&^.- n p n p h y >i?Z# 1 1 . 1 2 , 13. 14©^-7., 

pni>' 7 'f;U7>yX^9a®'(-7iSIJ^7 iSy^BtfjlftSfti. — j&WIC^-T., 15 yZffl 

yzfA aOffi^lr^UTMi^n. JS&x7 atnpn« SlW5iX$.^. 3 U^^BB©»ffi^jfr*. 

^>^1 0 afciOflH&Sfl*. tt*J. 1 attl ftoT, >5>5>**1 1. 12. 1 3. 1 4 ICEPJOS 

C. 2attA7f l JTibi. tl*1f-y«EA»j:c!)W£E£ilrtT*ntf. EBS^Dy^ 

[0 0 0 3] C©tJ!*63£SJEmjSlEl8SO«aaA7JSS'? a, b. c ic-y— v'mJE^EPiO^tl-SCt^^-e^ 

©mEE£VB, ta*«ffiVcitL. «jK6 aCDffl[*R, .■ £©Si! 2 ©fi£*0iJTte. h7>v'X^lCp 

i£^5 a©M£R, £U 8*gmJEIS8 a©ffi7jmEE£ n pJ^Ws&fiSnTV****. WSM^i^y 7&&mm 

V,., if -5. SipmffiaStLT«A>H^+y ©jBW^V^&Tten p nJB*fflt»fc**»A<r». £©«£ 

y^7TU->7.HI8 e 75tffl^e,n..-€-©m73mEE«=l. 20 *^Jtlll«^-v ! «SlHlgS#^«JEmi®lElSST. h* 

2ViST'*?,. d©02 1 ©IsISShl. HiOW5lO»ft"'. A* h V^A^fcn p n &&m^fzm 3 ©fifefefcl* 

i'5{C^T>7 p 4 a<&*^{Cbfc7^-hVN*u/^;i/- 02 3l:*t. 

^MLT^S. ^"^7>7 P 4 a© + ffl(A*tCttV [ 0 0 0 5 ] Wzm 2 3 ©^3l?0yi;:oV>T®&«j££»J 

,,,^A73^n. -ffl'IA7j(C«ai73«JEV C c^iStn:^£E fls*K91-r*. *I3KW. >^7 , >:72 4 iSipifff 

$tX7c:«ffVcc R,/ (R, +R.) 7&*A?jSft£. iE3 2 tjg^ 6. 2 7. 3 It. H 5-f An p n h 5 

7>ycDS^lfjf^lcJ;D dtlSA*d*^b<7i««t5 : 3 3 £:. ^— X«8£{fc*&fl!JgSi 3 0 t. l^;L< 

JC, ^T>-fmtl. h7>-^^9a. h7>-^^ v-7 >fflripn h7>W3 5T«|j«$n?)«jKlaI8S 

lOaOyHT^A^n^. tB7j«ttV cc «Tie^: Jfctf. fiia2 8.. 2.9 t. 3>^l/-^2 5iK 

(1) ©.fc^Kft-S. 5-fAn p n h5>> ? 7.^ 3 3©I5 y^', ^— 7.^® 

Vcc=V te( X (l+R./R,) ... (l) 30 *&ffiCD7.'T^5 1 >^h7>->*7^3 4 T«J5& 3 n«tf— 

^iOV.xtR,, R,OfiltCj;oTV C c«^Sn-5 ' i?ftiRlBMA»6jS«. LTrtBP 

fc8&, rtSSEI8&3 a ®^»^S5ffl©S!i&*iliaSlHl8SO# BB^Dyi' 2 3 #&igg£nTV>*. 

^©aWft'^OW^fflrtTftntf. ^©IaIS&«^mJE fCtt, lyiW—ZZ 5©fcB?jte" L" tf«t-5<tp{ra 

««0l6i:LT»fp-r*.- U*i;.-±EiaKir«,' «jR &i2 8. 2 9. 3 1 t*ipmjE3B3 2©«**iaje$tlT 

ATJSS^VBIC+J— S?«JE**A7J$nfc«-&, fctA* ViS'bOfT-S. a^lifl^UlterJ >Al/— ^ 2 5 ©ffi 

^Z>^4 a©aS73^-7.«Sg*S&fflC0h7>>'A^ L" &CDt. ^7f>y(«7>^? 3 4ttt 

1 0 a^ffilfrtf^icT-StCbTfc. mK7 aS^LTA 7 £ft 0 . Jgft2 6 , 2 -7 £»|MIflEM3 2 ©ttlCJ&i; 

a*£E©--aW«K7-r/tK5>5>A* 9 .'alcRHBSnT . 7ttb73«EEV cc *trt»EB^D £ 2 3 ICttjjSStl-S. 

^>vX^ 9 a$r^->$-a-TA73-y— i^JE^tt^ M^tflJ— S?«EEj&«««A*J!H 1 VB^6A 

^7>^4 a-tAViail:/!?'?* 3 atcEPJmsn. ■•* . 40 73$n7ifcO,i:T-5 -^©Sffitejgiri 2 8 , 2 9ICJ; 

tz. A7J17-— ->**ffi^H5-r/\*h7>> ? 7.^9 a©XS D#ffi£tt, a >A ^ 2 5 TS^mEEjlg 3 2 ©^JE 

^^'-n^i7^ra©BJEi£@AT^^t7A*7>i>x^ , fflrtJt«Sn v 3>/tU-;J'2 5tt" H" *mt}-fz>. 

frft-oTAJl-ZtlZt F^-l A , h5>v ? A^ 9 at3J:t/ A"npn h7>v7^ 3 3©^— .X, X5^^^digi6& 

rt85ISI»yD5/^3 aO«H«*»i8**-.- J:oTa#tt.' 'Stl. K®^^, .X5 y*W©»ffi&»fcLtU' -tf--'' 

[0 0 0 4] It- 5?««EBS«*3e«m«jBE»Ofla5 ^©SSSi:, A-f y h 5 >> ? A^ 3 4 Sra^T 

«»J<tbT«^JA«#Bfl¥5- 1 7 '5 4 2 7 *a«fcBBiT *17>7 2 4 trtSBBK^D y 2 3^©Sfie^Sitn 

$n7ts2 2Ks-r*,©7M#sidfsn-5. ^©0221^^ ^©^, y«ss<i«fi^i3 oicjco-aa-scit . 
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T^fiK^n^SSS. f£tf[2 6. 2 7 tJ:t3T**Sn* 

7-fA-npn h7>y^^ 3 3©^-7.£x= y^£$g 

3 3 ©a Ui7^ t!5 ^^P^trEPJO^n-SUff^fi^^ 
[0 0 0 6] io 
<fc 5 &«£#©-*- S?««Stt-Ctt, U— vttSt^ H 5 -f 

StaS:{£< UftVit F^-f An p n h 7 >v 5 7.^«>WJE 

«h^3F D m&#£ofc. 20 
[0 0 0 7] *8ll3tt±eLfc±5fctE*©5£WE«W 

«R.E!l&S»#rs c <h£giH its. 

[0 0 0 8] 

[hub fc*©^»] ±tB»»s*»-r*fc» 

-;7?SnpnfA'fi|5-7h7>^il/. £©"< 
-7. tlS 5»^©HSfillt)b< teHS^T^S! 1 ©X-Y 

<b L < UMiJt-r £>S?t 2 ©X-f «y ^ > i £12 

U-fi/f>W» S27Y y?>yslff*H' 

OWffiTJig^lCiO, $61. ^2X-1'^^>^* J ?©3X 

X^gRS-S® K5-f A*JB©?61 ©n pn^H#-7 h 
5>vXi'tllt©Il©npnlh7>vX^0' , ;-X 40 
mm.&i&m ©16 2 © n p n #- 5 h 5 > vT. ^ t 
£y-U>h>^icbTflffi£L. _kffil6l <h!62©n p 

ft, ±fSS62©n p nJg/Vf/tf— 5 h^>i 7 7.^©'< 

-x £ ^-xmss&i&Hs&t©^©^ l < \tmmr 
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6 

sis, ss3>w y5->{fx¥&mi&?zm%&mi3t& 

[0 0 0 9] 

X^©^-*. IS y^M*SJiS-tt-4^-f y?->ifm 
tc. h*7-1'A*h7>> J 7>^'\©^— xmSSfltln^jSKrt" 

[0 0 10] 

[jiss^j] iai«*»Bj©siiiis«»JEiT$.-5. 

S&#J©[hIS§«, ^7>^4 4, *ipmjEjS5 0. Jftfit 
4 5, 4 6, 4 7. 4 8. H^A'npnh?/^^ 

5 1. ^-7.mmmi&m&Zn4 9, r# i^;u->:7 h/b 

n p n h5>> J 7.^ 5 3 iCioT^i bT«fi£Stl-&m 
jUlHlSg^.h, »«EEttfll§l» 5 5 , h*7-lVtf-5>v 
7s^©X=u/^. 7.T%ffl&m<D7*-1 y^>ifb7> 

m&T&tft-tZttibVX'f ';f>yh7>yW 5 4l:«t 

[ooi i] jamEE^ftiis]K©m7jA©mjE«TB2©s: 

J&*j£ 0 £ O «t 5 tB 73 3 tt -5 . 
ilf&ftfW : 
C-D>V ri) - (2) 
F-V cc <y rs! - (3) 

V f ,4 : P n p f-7>-^X^'5 4©^ — 
EE©*6**ffl 

V,,, : n p n h7>^ 5 2 ©^->*>ttJE©*fe 

CD. F : itfOC D. F,^©^JE 
Vcc : «iS@S&©aJ73^EE 

C-D<V pt< - (4) 
F-Vtc>V,,,- (5) 

®^»^P#«±l2©«J:'5»t. y^>!fb7>'J7.f 
5 4tt*>U X-f 7f>^h7>^^5 21^71/ 
TV»S. ^oTj&$i4 5. 4 6 <h»^llffiS5 0©ffliC 
ftSUfctUaWEV, c d^SB^a (hISS 4 3 ic«*&^n 

[0012] surm*. «ii«-tJ— v'mjE^miSA^^ 

^5 2IW>U. K7'fA , h7>^i'5 1©'<-7. 



.7 

'5flt«Ett«tt4 9^6 h5>5>*^ 5 3/\SSn 
"tJ— 5?««tt«ffii4 9»CJ::3T«Sn*©Th5 

^VB'vOD- vffiffiA*»*JcrtgBlHJ8S^Dy^4 3^ 
©it- s>*ffi©«A*iJ:tf# h y >i?7.?<DWLm\±m2 

#]Tte, Yv-i nV7>>>7,t? 5 1 ~,©<"<-Xftoit©« 

ifhyy'JT.^ 5 2(1 *>J^ttl«<T*>.ftC»©-C/.h 
OX-f 75 1 >i'h7>yX^ 5 4©+M' X* : b^:^<t"-5 
HI 2 3 (C^,Lfe^*«3J©3>/tU~ ^ 2 5, jgir[2 8, 20 

■t*«o»4. **—vm£xiin\z hyy-yx* 5 4, 5 

■ J:?MttV»»&fc:IB&tt-5.' 
[0 0 1 Sl-AtZilllfiBMfllBniC^ViTKfi-rs.' * 

5 2 £:*:7, M7?>i/f-7>yX^ 5 4£:*>-r 

f>yh7>yX^5 2 4t>U X-f7f>yh7>. 

iS«EE^*PlElK©m 1 ©{RISIS'l 7 tCi^T. *IhIS§«V 
B^m^f %3>/iU— ^ 6 1 tjgta6 2, 6 3 «t»3 

I&fmnw^U— ^cD-ffilAaSS^fcATJ 
$ns«iSlHlSSrt©Sij6«ffiil5 OO-SflEfiSt. 

££ifc«U VB^*SLt•Vi^l^&@^fc»•&lc , ' H" . 
l^^;W$:ffi73-r-5>. &*5, n>/tlx— ^ 6 1 0Dl|jIg«V 
Bji^^Sn-SOT" H" U^l/teVBW^JEEKffiUfc 40 
ttfc&*.:-U*V>«Wt. «8t6.2. 6 3 <hSiEp«JBEjlS5 
0 ©MTHSS'T**. i®SJE&*0lHl8S©fg 2 ©tt&H 1 
8 ICSTo C©«©l3»WtJg8t 6 6,6 7, 68t7i 
t-^ K 6 9 i p n p;K*~7 h 7>>'X^ 7 
OKiOtfl/SSna. '®jSA73^ ; ?VB©«JE^]E^© . 

h7>-^^7 0ttt7TAl:tt" L" U^Jl/*i 
ttJ73$n*. «jSA*^VB©A73«JEffl^±#U. 
.^x^-y-r^-- H 6 9©M^JcEPiO$n-5«£Ej4^x . 
^— *flE£Lhfcfc-3fc«£, Sfct6 6, 6 7i7it- 
^-T *— H 6 9 lc*8fo&»aft, pnph7»7? 7 0 50. 
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#;*>L. " H" U^;wttil**n«. fcis, " H" U 
^Mi*»Aa«*?VB©«EI;:rt;i;&*T h 7 >v ! X 
*7 0©^->Staifita6 8 lc«koT&£.5. 3§«EE^ 
*a@SS©^ 3 ©0J£1I 1 9 KlTK-f . #®S§te}fia 7 2 , 
7 3 DWricSn*.- ffi)f^«m®A73ffi^ VB©±# 

5 tcm^j u^Atfifticscftr* c: t tt&v>#, asm 
»fa©;w v?-y>?byy ; yx?<D'<-7.&.tAm mi 

©4 7, 4 8) . 7-3©*£*jHfc-mtftt 

tra«T**. sic, H2 oKsrA-j&amEE^ia 

8S"b*3HT#*. Jl©i|«ffi*»igttttHl-7K3SU3t 

*tt^©ASt?u*«m©att*ti!»-r*a.. fox, 

* mmmm ©;w ? ? > t^-rnh?^^ 

[0 0 14] H2tt*58M©JB2*J6«©HT**. * 
*HS«©.«JEKi:iEEJiE©SB 1 *««0**tTa5jl!ttt. 

5X-f 7f >^h7>^7v^5nf t^MOS H5> 
S?X^ (MMO S F E T t i j0 tC L^t^-Xi 

ffi&t&mmm x-r7?>^f-7>^^i:p?t^;i/M 
ornrnzm i *»«©*&'£ HU-r&'i^. £ ^TigmjE 

• i»»[sltt©Hl**flEAtt£tTt«-rSC*»J«Dft , ?J:'5fc 
i±i73T^)fc©t-r-5. 

amum : 

C-A>V,,, - (6) 
A-Vcc<Vt,.- (7) 

V TJ , : pft^MOSFET9 2 0L.f^t 

V tl . : nft*MOSFET9 0 ©L#Viffl©*6*f 

C, A : igtfC. A©ftff 

m#ft v«JEA730#) 
.C-A<V,„ . - (8) 
A-V„>V,„- (9) 

»fpttSBi*i6w©«-&ia*wcrai;T?»a. a**t 

LTtefg 1 ^JS^JtlWI^tCZ-r ^> h z> yV7.2 9 
0©-9--fXSrA^<-r-5^S©!*ViC:<i:Tab^. t^cT 
L&#^Lfc»^. ^*© K7-fA'h7 >-^7> 

■©**«A)t-y— ^«Knmtit^T. 'W^^b 
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